Glial cell line-derived neurotrophic factor up-regulates the expression of tyrosine hydroxylase gene in human neuroblastoma cell lines.
The role of glial cell line-derived neurotrophic factor (GDNF) in the survival of dopaminergic neurons has been well documented, but its effect on dopamine biosynthesis remains to be elucidated. In this study, the effect of GDNF on the gene expression of tyrosine hydroxylase (TH), the rate-limiting enzyme of dopamine biosynthesis, was investigated. We found that GDNF elevated the expression of the TH gene at both mRNA and protein levels in TGW cells, a human neuroblastoma cell line. GDNF significantly enhances the transcription rate of the TH gene as actinomycin D prevented the induction of TH mRNA and GDNF increased the activity of the TH promoter. In addition, GDNF exerts a relatively weak but significant effect on the stability of TH mRNA, because GDNF delayed the degradation of TH mRNA and strengthened a special TH mRNA/protein interaction known to be relevant with TH mRNA stability. By comparing several human neurogenic cell lines, we found that GDNF-induced TH expression was only observed in the cells possessing Ret protein and coincided with the expression levels. Taken together, these results indicate that GDNF up-regulates the expression of the TH gene by promoting the transcription of the TH gene and the stability of TH mRNA with the Ret receptor dependency in some neuroblastoma cell lines. Thus, GDNF exerts its neurotrophic role not only in promoting cells survival, but also in affecting dopamine biosynthesis.